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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance display quality 
in a reflection liquid crystal device by preventing the light 
from scattering to a display direction peculiar to a point 
light source of a lighting device containing the point light 
source. 

SOLUTION: This lighting device is equipped with at least 
one point light source and a light guide plate having a 
reflector that reflects the illuminating light from the point 
light source to a lighted substrate. Then, the lighting 
device is equipped with a optical member 1 having micro 
prisms outputting the illuminating light to the light guide 
plate, where an output direction of the illuminating light 
and intensity distribution of the light are changed by 




refracting the illuminating light from the point light source 
according as its incident angle. 
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♦NOTICES* 

Japan Patent Office is not responsible for amy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a lighting system equipped with at least one point light source which irradiates light, and 
the light guide plate which has the reflective section which reflects the illumination light from said point 
light source in an illuminated body side The lighting system characterized by changing the direction of 
outgoing radiation and the optical intensity distribution of said illimiination light, providing the optical 
member which carries out outgoing radiation to said light guide plate, and arranging said optical 
member between said point light sources and said light guide plates by making the illumination Ught 
from said point light source refracted according to an incident angle. 

[Claim 2] Said optical member is a lighting system according to claim 1 characterized by forming the 
micro prism which fimctions as making a beam of light refracted on either optical plane of incidence or 
an optical outgoing radiation side. 

[Claim 3] It is alpha=beta when P and effective flare half width of said point light source are set [ the 
distance of the optical member and the point light source in which alpha and this micro prism were 
formed in the angle of refraction of said micro prism ] to beta for the pitch between L and said two or 
more point light sources in said lighting system. Lighting system according to claim 2 characterized by 
setting up the angle of refraction of said micro prism so that it may be set to P/2=L-tanbeta. 
[Claim 4] The lighting system according to claim 1 characterized by making the diffusion plate for 
difftising light between said point light sources and said optical members intervene in said lighting 
system. 

[Claim 5] The lighting system according to claim 2 characterized by providing the fimction to prepare 
minute irregularity in the optical plane of incidence of said optical member, or one front face of the 
optical outgoing radiation sides, and to diffuse a beam of light in said lighting system. 
[Claim 6] The lighting system according to claim 1 characterized by preparing the prism deficit section 
in said optical member according to arrangement and intensity distribution of the point light source in 
said lighting system. 

[Claim 7] The lighting system characterized by forming the micro prism to which the travelling 
direction and the optical intensity distribution of said illumination light are transformed by providing the 
point light source which irradiates light, and the light guide plate which has the reflective section which 
reflects the illumination light from said point light source in an illuminated body side, and making the 
illumination light from said point light source refracted in the optical plane of incidence of said light 
guide plate according to an incident angle. 

[Claim 8] The lighting system according to claim 7 characterized by providing the fiinction to prepare 
minute irregularity in the front face of the micro prism formed in the optical plane of incidence of said 
light guide plate in said lighting system, and to diffuse a beam of light. 
[Claim 9] The lighting system characterized by being formed in the Fresnel configuration who 
transforms the travelling direction and the optical intensity distribution of said illumination light in a 
lighting system equipped with the point light source which irradiates light, and the light guide plate 
which has the reflective section which reflects the illumination light from said point light source in an 
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illuminated body side when the optical plane of incidence of said light guide plate makes the 
illumination light from said point light source refracted according to an incident angle. 
[Claim 10] The lighting system according to claim 9 characterized by forming prism in the part in which 
the beam of light of the strongest brightness carries out incidence from said point light source in said 
lighting system by the optical plane of incidence in which said Fresnel configuration was formed. 
[Claim 11] The lighting system according to claim 1 characterized by providing the guide section 
prepared in fields other than the measuring area in the optical plane of incidence of said Hght guide 
plate, and the fixed hole which fits into fields other than the measuring area in the optical outgoing 
radiation side of said optical member at said guide section in said lighting system, inserting a fixed hole 
in said guide section, and fixing said light guide plate to a predetermined location. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for einy 
damages caused by the use of this treuislation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system used for a reflective mold liquid 

crystal display. 

[0002] 

[Description of the Prior Art] Generally, it has the Hghting system so that a liquid crystal display can be 
used as it is dark in a perimeter. When it divides roughly, there are a back light mold lighting system 
illuminated from the background of a transparency mold liquid crystal display and a front Ught mold 
lighting system illuminated from the side front of a reflective mold liquid crystal display. Since the 
formation of small lightweight and a low power are called for, many reflective mold liquid crystal 
displays are used for a small pocket device, and the front light mold hghting system which is the need 
and which can be illuminated by the way is carried in the display at it. 

[0003] In the conventional front light mold lighting system, a light guide plate is prepared ahead of a 
liquid crystal display screen, incidence of the illumination light is carried out into a light guide plate 
from a longitudinal direction, and the whole screen is made bright. Therefore, to make the whole screen 
into homogeneity-brightness was desired, the line light source of a fluorescent lamp etc. has been 
arranged on the screen side face, and incidence of the illumination light was carried out. 
[0004] however, the case where a fluorescent lamp is used - the increase of the thickness of a lighting 
system - stripes - it may be unacquainted, there is a problem and it considers using the point light 
source of light emitting diode (LED) etc. When this point hght source is used, while miniaturization and 
low-power-ization can be realized, since it is the point light source, there is a problem that the difference 
(brightness nonuniformity) of the optical reinforcement in the display screen becomes large on the 
outskirts of it near the light source. Therefore, two or more point light sources are arranged, or between 
the point light source and a light guide plate, a diffusion plate is arranged and various attempts are made 
with it being as making the peak of brightness ease ****. 
[0005] 

[Problem(s) to be Solved by the Invention] In the case of the lighting system by the point light source 
mentioned above, only the flare angle of the beam of light which carries out incidence of the point light 
source to a light guide plate in the configuration difftised with a diffusion plate only becomes large, the 
direction of a beam of light is not changed, and there is no change in the source of luminescence itself 
being luminescence from one point, therefore — as effectiveness - a screen ~ overall brightness 
nonuniformity is extent eased a little. 

[0006] Moreover, the rib-like projection which has a reflector for reflecting in a liquid crystal display 
section side in a light guide plate is prepared, and it is devised so that brightness may become 
homogeneity. However, when this was carried out, the continuous bright line (scattered light) by 
reflection occurred in the projection part, straight-line-Uke **** appeared on the screen, and it became a 
problem in respect of visibility. When the diffiision plate mentioned above to this problem is used, it is 
extent to which **** fades and it cannot be said that it has solved in respect of visibility. 
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[0007] On the other hand, much cyHndrical projections 82 are formed in the reflector of the Hght guide 
plate 81 as shown in drawing 18 in JP,10-188636,A, the incident light from the point light source 83 is 
diffused, generating of the continuous bright line is controlled, and the Hghting system which realizes 
uniform lighting is proposed, for example. Although this technique has effectiveness at the point which 
controls generating of the bright line (scattered light) which is visible to straight-line-like **** Since 
there is no function in which diffuse the illumination light in the a large number part of the display 
screen, and brightness nonuniformity changes the direction of the beam of light which has only 
prevented becoming a line and carries out incidence like [ this technique ] a diffusion plate, If it sees 
from the whole screen, brightness is so high that it is close to the point light source, the annular breadth 
to which the long distance circumference becomes dark will be shown, and there will be no change in 
the source of luminescence itself being a point. 

[0008] Then, as this mvention makes the illxmiination light from the point light source refracted 
according to the incident angle to a light guide plate, it removes dispersion to the display direction of a 
point light source proper by changing a direction and optical intensity distribution and making it uniform 
just like the line light source, and it aims at offering the lighting system which raises display quality. 
[0009] 

[Means for Solving the Problem] In a lighting system equipped with the light guide plate which has the 
reflective section which reflects in an illuminated body side the illumination light from at least one point 
light source which irradiates light, and said point light source in order that this invention may attain the 
above-mentioned purpose By making the illumination hght from said point light source refracted 
according to an incident angle, the direction of outgoing radiation and the optical intensity distribution 
of said illumination light are changed, the optical member irradiated to said light guide plate is provided, 
and the lighting system with which said optical member is arranged between said point light sources and 
said light guide plates is offered. 

[0010] The micro prism which functions as said optical member making a beam of light refracted in 
either optical plane of incidence or an optical outgoing radiation side is formed. Moreover, it is 
alpha=beta when P and effective flare half width of said point light source are set [ the distance of the 
optical member and the point light source in which alpha and this micro prism were formed in the angle 
of refraction of said micro prism ] to beta for the pitch between L and said two or more point light 
sources in said lighting system. The angle of refraction of said micro prism is set up so that it may be set 
to P/2=L-tanbeta. 

[001 1] Moreover, in a lighting system equipped with the point light source which irradiates light, and 
the light guide plate which has the reflective section which reflects the illumination light from said point 
light source in an illuminated body side, the lighting system with which the micro prism to which the 
travelling direction and the optical intensity distribution of said illumination light are transformed is 
formed is offered by making the illumination light from said point light source refracted in the optical 
plane of incidence of said light guide plate according to an incident angle. 

[0012] In the lighting system of the above configurations, the optical member by which micro prism was 
formed in the field on the other hand makes the illumination light which the point light source irradiated 
refracted according to an incident angle, and is changing and carrying out outgoing radiation of the 
direction of incidence. By arranging this optical member ahead of a light guide plate, the bright line (the 
bright Une is called hereafter) which makes the incidence of the beam of light carry out in the various 
directions to a light guide plate, and is visible to **** of the shape of a straight line by the scattered light 
is prevented, and the liquid crystal display section is illuminated in homogeneity. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. This invention is a lighting system which carries the optical member of the 
prism configuration (micro prism) which the light which spread from the point light source is made 
refracted according to an incident angle, and changes the incident angle to a Ught guide plate, and is a 
configiu-ation which arranges ahead of the beam-of-light plane of incidence of a Ught guide plate, and 
makes the intensity distribution of the light source a flat more. The optical member conceming the 1st 
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operation gestalt in the lighting system of this invention is shown in drawing 1 , and notional 

explanation is given to it. This example explains by making into an example the lighting system 
equipped with the two point light sources for simplification of explanation. The arrow head in drawing 
shows the travelling direction of each beam of light. 

[0014] The optical member 1 shown in drawing 1 (a) shows the condition of having seen from above, 
consists of outgoing radiation side lb in which the prism configuration in which two or more triangle 
poles mentioned later follow flat plane-of-incidence la was formed, and is formed with transparent 
resin, glass, etc. In this drawing, the arrow head shows the path of the beam of light used as the 
illumination Ught, and according to a design, it is variously changed so that the prism vertical angle 
gamma may be mentioned later, although 90 degrees is assumed. 

[0015] Moreover, distance L is left and the two point light sources 2 and 3 are arranged at intervals of 
the pitch P at the plane-of-incidence la side of the optical member 1 . As shown in drawing 1 (b), the 
angle of refi^action alpha of this optical member 1 is expressed with whenever [ angular relation / of the 
beam of light which carried out incidence perpendicularly, and the beam of light which carried out 
outgoing radiation ]. 

[0016] The travelling direction of the illumination light (beam of light) and modification of optical 
intensity distribution in this optical member 1 are explained. For example, if effective breadth half width 
of the beam of light irradiated from the point light source 2 is set to beta and it is the beam of light 10 of 
the direction, the beam of light 10 will be refracted, respectively by plane-of-incidence la of the optical 
member 1, and outgoing radiation side lb, and it will set up the angle of refraction alpha of the optical 
member 1 so that outgoing radiation may be changed and carried out in the about Z directions. This Z 
direction shall be a perpendicular direction to the plane of incidence of the light guide plate which is not 
illustrated. That is, the prism vertical angle gamma is set up so that it may become alpha=beta. A beam 
of light 1 1 is the same as a beam of light 10. On the other hand, among the beams of light which carried 
out outgoing radiation in the about Z directions from the light source 2, since it returns to a light source 
2 side again after carrying out total reflection of the beam of light 13 by the outgoing radiation side lb 
side, incidence of it is not carried out to a light guide plate. However, it also has a flat field in part 
microscopically, and total reflection of the beam of Ught 14 which is decided by manufacture precision 
and which carried out incidence to the field is not carried out, but it is penetrated near prism top-most 
vertices, and goes to a light guide plate to it. 

[0017] therefore, a line with the width of face over the beams of light 10, 1 1, and 14 which will progress 
to the same Z direction if it sees from a light guide plate side - it will act as if it was carrying out 
outgoing radiation as a beam of light. Similarly, although the directions of radiation differ, outgoing 
radiation is carried out as illumination Ught in which the beam of Ught 17 irradiated from beams of Ught 
1 5 and 16 and the next point light source 3 also had the width of face over a beam of light 17 from the 
beam of light 15. 

[0018] Moreover, the spacing P of the point light sources 2 and 3 is P/2=L-tanbeta that what is necessary 
is just to determine that a beam of light 1 1 and a beam of light 1 8 will lap mostly when effective breadth 
half width is set to beta. - (1) 

What is necessary is just to make it become. What is necessary is just to set up using the above- 
mentioned formula (1) when taking the still larger effective breadth half width beta of the light source, 
for example, so that beams of light 17 and 19 may lap mostly in respect of the outgoing radiation of the 
optical member 1. In addition, the optical member 1 can give refractive-index distribution, and can also 
acquire effectiveness equivalent to the refraction effectiveness by prism. 

[0019] The example of a configuration of the lighting system which mounted the optical member of this 
operation gestalt in the light guide plate is shown in drawing 2 , and it explains to it. Here, drawing 2 (a) 
shows the configuration seen from the top, and drawing 2 (b) shows the cross-section configuration in 
segment A-A of drawing 2 (a). Moreover, the arrow head in drawing shows the travelling direction of 
each beam of light. This Ughting system consists of KO character type cases 5 which arrange the optical 
member 1 used as the point light source 4 which contained three light emitting diodes (LED) 4a, 4b, and 
4c and these point light sources 4, for example, has arranged on a straight line, and was mentioned 
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above ahead [ those / point light source 4 ]. The number of these point light sources 4 is the number of 
the arbitration in consideration of the brightness value demanded and power consumption, is driven by 
the drive circuit which is not illustrated through electrical installation, and emits light. This case 5 
functions also as a reflecting plate for carrying out incidence of the illumination light with the flare of 
the point light source 4 to a light guide plate 6 efficiently, and the rate member of a light reflex which 
consists of powder, such as aluminum or white Teflon (trademark), a barium sulfate, and a magnesium 
oxide, etc. is prepared on that inner siu'face. Moreover, these rate members of a light reflex may be 
formed in the shape of a sheet, and may be attached in case 5 wall. 

[0020] The ingredient of a light guide plate 6 consists of an acrylic, a polycarbonate, or an ingredient of 
a polyolefine system, and has the value before and behind a refractive index 1 .5. The beam of light 
which has an incident angle beyond a critical angle in a light guide plate 6 among the beams of light by 
which incidence was carried out spreads the inside of a light guide plate, carrying out total reflection of 
flat part 6a and its field 6b which counters. Said critical angle is searched for by sin (1/1.5) from the 
refractive index of an ingredient, and becomes about 42 degrees. The image displayed with liquid crystal 
is observed by reflecting the beam of light with the incident angle beyond the critical angle which 
spreads the inside of a light guide plate towards the liquid crystal display section 7 by reflector 6c with 
the minute part, and reflecting in the observer side B again according to the reflection factor of liquid 
crystal. 

[0021] The illumination light which LED which is the point light source when the lighting system of this 
operation gestalt uses the optical member by which micro prism was formed in the field on the other 
hand irradiated from the above thing can be made refracted according to an incident angle, the direction 
of incidence to the light guide plate of the illumination light can be changed, the bright line by the 
scattered light can be prevented, and the liquid crystal display section can be illuminated in 
homogeneity. 

[0022] Next, the lighting system concerning the 2nd operation gestalt is explained. An example of the 
optical intensity distribution by the optical member 1 of the 1st operation gestalt mentioned above is 
shown in drawing 3 . The optical intensity distribution at the time of luminescence of LED4 which is the 
point light source have the description with which optical reinforcement falls as the transverse plane of 
the source of limiinescence serves as highest peak and goes on the outskirts, so that it may illustrate. On 
the other hand, the optical intensity distribution (continuous line m) of the illumination light which 
penetrated the optical member 1 are made by two peaks into both the side part that separated a few from 
the transverse plane by the side of luminescence to the perimeter side compared with the optical 
intensity distribution of LED4, and the transverse plane has become the distribution to which 
reinforcement became weak. Since the amount penetrated rather than a beam of light with a surrounding 
include angle since there is a beam of light 13 which is reflected by the prism of the optical member 1 
and returns in the illumination light irradiated from the transverse plane of the point light source as 
shown in drawing 1 decreases, this is generated. 

[0023] So, with this operation gestalt, the diffusion plate 8 is arranged between the point Ught sources 4 
and the optical members 1 in the 1st operation gestalt mentioned above, and flattening of the optical 
intensity distribution which penetrated the optical part 1 is attained. Here, drawing 4 (a) shows the 
configuration seen from the top, and drawing 4 (b) shows the cross-section configuration in segment C- 
C of drawing 4 (a). Since the beam of light of various outgoing radiation angles from the almost same 
location will carry out incidence to the optical member 1 and outgoing radiation is carried out in the 
various include angles direction hke [ in view of a light guide plate 6 side ] beams of light 20 and 21 as 
by making the illumination light penetrate shows this diffiision plate 8 to drawing 5 , it is spread in the 
various directions from each point , becomes like the optical reinforcement of the illumination light 
shown by the dotted line n of drawing 3 , and can approach by line lighting or the area Ught . 
[0024] Next, the 3rd operation gestalt is explained. 

[0025] Although flattening of optical intensity distribution was attained with the operation gestalt 
mentioned above using the diffusion plate, this operation gestalt is an example which improves an 
optical member and realizes flattening of optical intensity distribution. The optical member of this 
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operation gestalt has prepared the prism deficit section to which transparency of the illumination light 
for the forward surface part which stands face to face against the point light source is made to increase. 
[0026] As shown in drawing 6 (a) and (b), the prism deficit section 32 which becomes the optical 
member 3 1 from four holes in the location which stands face to face against the point light source 
according to intensity distribution is provided. Of course, four holes are examples, they can also prepare 
two or more holes from one, and they are arranged so that the arrangement may also make optical 
intensity distribution flattening. The pitch P between the angle of refraction alpha of the optical member 
mentioned above, the distance L of an optical member and the point Ught source, and two or more point 
light sources and the effective flare half width beta of the point light source each with combination 
When necessarily not becoming a linear light source and an EQC, this prism deficit section 32 is 
formed, and the reinforcement of the point light source stops nonuniformity on the strength with the 
beam of light of about 20 degrees from zero usually strongest flare angle, and becomes possible 
[ changing into a flat linear Hght source ]. 

[0027] Although the prism deficit section 32 which consists of four holes is formed with this operation 
gestalt, this configuration is arbitrary, and a function can be achieved if the area of a prism-like 
configuration is changed to a location. 

[0028] The 1st modification of the prism deficit section of the optical member 31 mentioned above is 
shown in drawing 7 (a) and (b). It is the example which lost the prism formed in the outgoing radiation 
side side which stands face to face against the point light source as the prism deficit section in this 
example, and formed the flat field 33. By forming this flat field 33, effectiveness equivalent to the 3rd 
operation gestalt can be acquired. 

[0029] The 2nd modification of the prism deficit section of the optical member 31 mentioned above is 
shown in drawing 8 (a) and (b). It is the example which formed tiie rectangular hole 34 in the part which 
stands face to face against the point light source as the prism deficit section in this example. By forming 
the hole 34 of this rectangle, effectiveness equivalent to the 3rd operation gestalt can be acquired. 
[0030] The 3rd modification of the prism deficit section of the optical member 31 mentioned above is 
shown in drawing 9 (a) and (b). It is the example in which the concave hole 35 with which the center 
was narrow from the edge with the hole and became narrow as the prism deficit section in this example 
at the part which stands face to face against the point light source was formed. By forming this concave 
hole 35, effectiveness equivalent to the 3rd operation gestalt can be acquired. 

[0031] Next, the 4th operation gestalt is explained. Drawing 10 shows the example which arranges the 
prism configuration part of the optical member shown in drawing 1 to a point light source [ not a light 
guide plate but ] side. Here, the arrow head to illustrate shows the travelling direction of each beam of 
light. Although a thing equivalent as effectiveness is obtained as a description of such an optical 
member 41 Only the beam of light 42 of the illumination light which carried out incidence to the prism 
crowning (heights or crevice) which stands face to face against the point light soiu^ce and a transverse 
plane penetrates as it is, and carries out incidence from the perpendicular direction (Z direction) of the 
plane of incidence of a light guide plate so that it may illustrate. Moreover, the beam of light which has a 
flare angle near the angle of refraction of a prism configuration with the beam of Ught which carried out 
outgoing radiation from the point light source 40 will be spread toward about Z directions, if incidence 
is carried out into a light guide plate. A beam of light 43 is irradiated so that it may go to an outside edge 
other than [ most ] this. The beam of light which goes straight on among the beams of light which carry 
out incidence by this is divided into about two, and it is served as if the one point light source became 
two pieces. The light which spread from the point light source and carried out outgoing radiation at the 
include angle of about zero angle is bent by refraction, and carries out incidence to a light guide plate. In 
this arrangement, there is almost no loss by the total reflection in prism, and there is effectiveness raised 
in the amount of illumination light to what is depended on the 1st operation gestalt. 
[0032] The example of a configuration of the lighting system which formed the prism configuration part 
in the light guide plate is shown in drawing 1 1 as 5th operation gestaU, and it explains to it. This lighting 
system is the example in which the prism configuration part mentioned above in the plane-of-incidence 
44a side of a light guide plate 44 was formed, between the three point light sources 4 and plane-of- 
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incidence 44a, arranges the diffusion plate 8 and is constituted. The mark of a component part can be 
reduced by such configuration, and reduction-ization of cost can be attained. In addition, with this 
operation gestalt, aUhough the diffusion plate 8 has been arranged to light guide plate 44 this side, it can 
also give a diffusion function instead of this by split-face-izing the front face of the prism configuration 
section of plane-of-incidence 44a. This becomes possible to reduce components mark further. 
[0033] The example of a configuration of the lighting system conceming the 6th operation gestalt is 
shown in drawing 12 , and it explains to it. Here, drawing 12 (a) shows the configuration seen from the 
top, and drawing 12 (b) is drawing showing the configuration which looked at plane of incidence fi"om 
the point light source side. The arrow head to illustrate shows the travelling direction of each beam of 
light. 

[0034] This light guide plate 51 uses one of them as an incidence part, and the refi-action parts 51a, 51b, 
and 51c which consist of three prism configurations are formed on both sides of parts for a flat part 52a 
and 52b between each. Moreover, the point hght source 4 which consists of Ught emitting diode (LED 
4a, 4b, and 4c) so that face to face may be stood against the mid gear of these refraction parts 51a, 51b, 
and 51c is arranged, 

[0035] In such a configwation, the beam of light which carried out outgoing radiation near zero angle of 
divergence from the point Ught source 4 is spread, carrying out total reflection of the inside of a light 
guide plate in the direction almost equal to the angle of refraction of a prism configuration. The beam of 
light which, on the other hand, has the large flare angle which carried out outgoing radiation from the 
point light source 4 will be spread toward the direction of slant according to a Snells law, if incidence is 
carried out to a part for said flat part. In this case, when observing from a direction perpendicular to light 
guide plate 5 1 front face which is the observation include angle used most as a display, the muscle-Hke 
dispersion pattem explained by the term of the trouble resulting firom the beam-of-Ught group which 
progresses to a Z direction is not seen. 

[0036] Therefore, the dispersion sources seen when all the directions of a beam of light that spread the 
inside of a light guide plate 51 are mostly observed from a transverse plane on a display by attaching an 
include angle not in a Z direction but in a Z-X flat surface can be lost. Though natural, it becomes 
possible by preparing a diffusion configuration in coincidence at the incidence part of a light guide plate 
5 1 to acquire homogeneity-distribution. 

[0037] The amount of [ 52a and 52b ] flat part does not need to form the refi-action parts 51a, 5 lb, and 
51c among the plane of incidence of a light guide plate 51 for the field which carries out incidence only 
of the beam of light which is not parallel from the point Ught sources 4a, 4b, and 4c to a Z direction. 
[0038] Moreover, although drawing 13 established the non-refracted field by parts for a flat part 52a and 
52b in the plane of incidence of the Ught guide plate 51 in the 6th operation gestalt mentioned above, it 
is the modification which prepared the non-refracted field by parts for the sUt-like flat part 53a and 53b 
instead of this. 

[0039] The example of a configuration of the lighting system conceming the 7th operation gestaU is 
shown in drawing 14 , and it explains to it. This operation gestalt forms in the plane-of-incidence [ of an 
optical member ], or plane-of-incidence side of a Hght guide plate the refraction part 61 of the Fresnel 
configuration which changes into an almost parallel beam of light the beam of light which was irradiated 
from the source of point luminescence, and which spread and had an angle. Width of face K of this 
Fresnel configuration is made equal to the pitch P of the light source as shown in drawing 1 (a). 
Moreover, since the height of the intensity distribution by the point light source remains, you may make 
it give a diffusion fimction in this configuration, by forming prism 61b for flat part part 61a of the center 
of the refi-action part 61 which is in a direction about 0 times from the point light source, as shown in 
drawing 15 . By forming prism in the center of this Fresnel configuration, the parallel ray irradiated 
fi-om near [ where brightness is the highest ] a point light source center can be reduced, and flattening of 
the optical intensity distribution can be carried out. 

[0040] Next, the example of an installation configuration for fixing to a Ught guide plate the optical 
member mentioned above is shown in drawing 16 , and it explains to it. This example of an installation 
configuration is an example which acquires the ease of installation, and the effectiveness of positive 
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positioning by forming the pin-like projections 62a and 62b in the outside of measuring area LI at a 
light guide plate 63, and making the holes 65a and 65b for immobilization in two places of the both ends 
of the optical member 64. Of course, it is also possible immobilization by the tape-like member and to 
prepare a lobe in a flat surface and to make easy immobilization with the sheet member of the 
circumference of the light source. 

[0041] The modification of the example of an installation configuration for fixing to a light guide plate 
the optical member mentioned above is shown in drawing 17 , and it explains to it. the case 71 KO 
character type [ for storing the point light source ] - two holes 74a, 74b, 74c, and 74d for 
immobilization are made up and down, respectively. The heights 75a, 75b, 75c, and 75d which fit into 
these holes for immobilization are formed in the optical member 72. And the optical member 72 is 
inserted in a case 71, and it attaches in a light guide plate 73, 

[0042] As explained above, according to the lighting system of each operation gestalt mentioned above, 
the scattered light (bright line) from the light guide plate front face generated according to the point light 
source is removable. Moreover, the same illumination light of high brightness can be obtained, being 
able to arrange plurality on a straight line to light guide plate plane of incidence, being able to use as the 
line light source, and making a tooth space small compared with fluorescence tubing etc. by making 
large light emitting diode of the luminescence power per power consumption etc. into the point light 
source. 
[0043] 

[Effect of the Invention] As explained in fiill detail above, dispersion to the display direction of a point 
light source proper can be removed by according to this invention, changing a direction and optical 
intensity distribution, as the illumination light from the point light source is made refi'acted according to 
the incident angle to a light guide plate, and making it uniform just like the line light source, and the 
Ughting system which raises display quality can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

pPrawing 1] It is drawing showing the optical member concerning the 1st operation gestalt in the 
lighting system of this invention. 

[Drawing 2] It is drawing showing the example of a configuration of the lighting system which moimted 
the optical member of the 1st operation gestalt in the light guide plate. 

[Drawing 3] It is drawing showing an example of the optical intensity distribution by the optical 
member of the 1st operation gestalt. 

[Drawing 4] It is drawing showing the example of a configuration of the lighting system concerning the 
2nd operation gestalt. 

[Drawing 5] It is drawing showing an example of the travelling direction of the beam of light in the 
optical member of the 2nd operation gestalt. 

[Drawing 6] It is drawing showing the optical member concerning the 3rd operation gestalt in the 
lighting system of this invention. 

[Drawing 7] It is drawing showing the 1st modification of the prism deficit section of the optical 

member concerning the 3rd operation gestalt. 

[Drawing 8] It is drawing showing the 2nd modification of the prism deficit section of the optical 
member concerning the 3rd operation gestalt. 

[Drawing 9] It is drawing showing the 3rd modification of the prism deficit section of the optical 

member concerning the 3rd operation gestalt. 

[Drawing 10] It is drawing showing the optical member conceming the 4th operation gestalt in the 
lighting system of this invention. 

[Drawing 11] It is drawing showing the example of a configuration of the lighting system which 

mounted the optical member of the 5th operation gestalt in the light guide plate. 

[Drawing 12] It is drawing showing the example of a configuration of the lighting system which 

mounted the optical member of the 6th operation gestalt in the light guide plate. 

[Drawing 13] It is drawing showing the modification of the light guide plate in the 6th operation gestalt. 

[Drawing 14] It is drawing showing the optical member of the lighting system conceming the 7th 

operation gestalt. 

[Drawing 15] It is drawing showing the modification of the light guide plate in the 7th operation gestalt. 
[Drawing 16] It is drawing showing the example of an installation configuration for fixing the optical 
member of the lighting system of this invention to a light guide plate. 

[Drawing 1 7] It is drawing showing the modification of the example of an installation configuration for 

fixing the optical member of the lighting system of this invention to a light guide plate. 

[Drawing 1 8] It is drawing for explaining the conventional Ughting system. 

[Description of Notations] 

1 - Optical member 

la ~ Plane of incidence 

lb - Outgoing radiation side 
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2 3 ~ Point light source 

4, 4a, 4b, 4c - Light emitting diode (LED) 

5 - Case 

6 — Light guide plate 
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DRAWINGS 
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[Drawing 12] 
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